To solve the accurate calculation of force-deformation of the electromagnetic launcher's rail , this is helpful to extend the rail life and improve the firing accuracy. Therefore, the electromagnetic launcher's rail can be modeled as a beam on elastic foundation with simply supported beam by moving load. In this paper Euler beam theory is applied to build the Mechanical model and the analytical solution of the equation subjected to logarithmic magnetic pressure is derived in detail, which has successfully avoided the errors which are caused by using the uniform pressure to approximately replace the variable force. The numerical analysis brings from the elastic coefficient, the damping coefficient, the mass of rail and the load's velocity have influence on the deformation of beam by the MATLAB software. The consequence shows that the elastic coefficient and the load's velocity have quite obvious affect on the deformation of the beam while the damping coefficient and the mass of rail have not obvious affect on the deformation of the beam. It laid the foundation for solve the electromagnetic launcher's rail subjected to magnetic pressure of arbitrary function and promote the practicality of the electromagnetic guns.
the calculation of this kind of situation has the defects of analysis and calculation of mechanical. As a high-tech and high-precision electromagnetic launcher, accurate theoretical analysis and calculation in engineering are require. But until now, no researcher has given any exact analytical solution, thus further analytic solution of the equation subjected to variable pressure is of great significance. In fact, it is of theoretical value to research the theoretical analytic solution of various disciplines, including the analytical solution of practical engineering problems. On the one hand, its mechanical picture can be completely stated, on the other hand it can be used as a standard solution, to widely produce variety of numerical solution.
In this paper, regarding the rail as simply supported beam on the elastic foundation and considering the damping force, a mechanic model which is under the effect of moving load is proposed . Moreover, making use of variable method and the Lagrange equation which considering the damping force, the analytical solution (Liu Wen and San Rui,2009 )of the governing equation subjected to nonlinear function pressures is derived and the influences brought from the elastic coefficient, the damping coefficient, the mass of rail and the load's velocity on the response of beam is analyzed. Fig.1 shows a schematic of an electromagnetic railgun composed of power source, rail, armature and projectile. When the electric current of armature goes through the rail, it forms a strong magnetic field in the area of their encirclement. With the reaction by the magnetic field and the electric current, it emerges powerful electromagnetic force, which pushes the armature and projectile to do the accelerating motion along the rail till the projectile be launched out of the rail. 
Mechanical Model
Where w is the deflection, 
Solution of the Homogeneous Equation
The homogeneous equation is a fourth-order partial differential equation, in order to change it into the ordinary differential equation, we solve it by the method of variable separation.
The solution of the homogeneous equation of (1)can be expressed as follows:
Substituting(2)into the homogeneous equation of(1):
That can be expressed as follows: 
0 0
solution of equation (7)can be expressed as follows( ZHU Shijian,2006):
In terms of the orthogonality of ( )
Hence, deformation ( ) , w x t of the beam can be expressed by the linear combination of ( )
A B are determined by the initial conditions.
Analytical Solution of Governing Equation
The analytical solution of (1) can be obtained by the Lagrange equation including the damping force. Where T is the kinetic energy of the beam, U is the total stain energy, G is the dissipation function (ZHANG Xiangting,2002) .
The kinetic energy of the beam T can be expressed as follows (LOU Ping,2003) :
represents the general mass of the beam. 
The total strain energyU is obtained as:
The dissipation function G can be expressed as:
The virtual work done by the magnetic pressure ( ) ( ) ( )
δϕ can be expressed as follows:
Where we define i Q as the generalized force
Substituting , , , i T U G Q into the Lagrange equation including the damping force, we obtain an ordinary differential equation:
Where:
The general solution of equation (9)is: 
So the general solution of(1)can be expressed as follows: 
The initial conditions are as:
According, substituting the solution of (11) into the equation (10), so we can get the solution ( )
, w x t of (1). The moment and the shear force of the beam in the rail can be further derived from ( ) , w x t , which provides basis for the overall investigation of the dynamic behavior of the electromagnetic railgun.
Numerical analysis
Since there are differences among materials of electromagnetic rail launcher, the damping force and the rate of moving load will possibly bring influence to the response of the rail (Jerome T. Tzeng 2005, 41: 246-250.) . Thus, it is necessary to consider the elastic coefficient, the damping coefficient, the mass of rail and the load's velocity to compare the response of the rail. A known Material is modulus of rail material at the same moment, we can see that the former is 82% smaller than the latter. 6. Conclusions (1)Taking the rail as a simply support beam on the elastic foundation and considering the damping force,a mechanical model for the electromagnetic railgun is built.
"We don't have general solution to nonlinear problems and some particular solutions are as few as treasures in history." ( Zheng Zhemin,1994) In this paper, making use of variable method and the Lagrange equation including the damping force, the general solution of the homogeneous part and the analytical solution of the governing equation subjected to logarithmic pressures is derived which enriched and developed the theory of elastic mechanics with the hope to lay the foundation for solving the difficulty problem of electromagnetic rail subjected to arbitrary distribution function pressures.
(2)The deformation of beam which is influenced by the elastic coefficient, the damping coefficient, the mass of rail and the load's velocity are analyzed by the MATLAB software. When the elastic coefficient is larger, the deformation of beam is smaller; when the load's velocity is larger, the deformation of beam is larger, the damping coefficient and the mass of rail have not obvious affect on the deformation of the beam. 
